Preservation of myocardial function and biochemistry after blood and oxygenated crystalloid cardioplegia during cardiac arrest.
We compared the ability of blood cardioplegia and oxygenated crystalloid cardioplegic solutions to maintain regional left ventricle contractility and adenosine triphosphate levels after cardiopulmonary bypass. Ten baboons were subjected to 90-minute cardiopulmonary bypass conducted at 28 degrees C. Hemodynamic measurements were made before and after the bypass procedure, and biopsies for high-energy phosphate determinations were performed at different time intervals during and after bypass. The results showed improved maintenance of myocardial contractility (measured with the regional end-systolic pressure-length relationship) with the oxygenated crystalloid solution. Expressed as a percentage of values before bypass, contractility after bypass averaged 81.69% +/- 4.81% and 80.47% +/- 10.05%, respectively, after 10 and 20 minutes using the oxygenated crystalloid cardioplegia. For blood cardioplegia, the corresponding values were 71.9% +/- 8.73% and 64.99% +/- 8.60% (mean +/- standard error of the mean). The 10- and 20-minute postbypass values between the two groups differed significantly (t test, Welch modification: p = 0.0464 and p = 0.0342). Myocardial adenosine triphosphate level was higher immediately after induction of cardiac arrest when blood cardioplegia was used (blood cardioplegia, 6.82 mol.g wet wt-1; crystalloid cardioplegia, 4.95 mol.g wet wt-1; p = 0.0314), but values subsequently equalized.